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In the Drawings; 

Add FIG. 6B. a part of the present specification by way of the incoiporated-by- 
reference U.S. Pat. No. 4,895,810. 

Add no. 6C. a part of the present specification by way of the incorporated-by- 
refeience U.S. Pat No. 5,262,336. 

In the Claims ; 

Please amend the claims as follows: 

/ / 

Please cancel non-elected claims 67-97. 104 and 105 without prejmUce. 

43. A recessed field efifect power MOS device having a vertically-oriented 
channel comprising: 

a semiconductor substaAincluding first and second laterally^xtending layers of first 
and second opposite polarity dopaL defining abody layer and an underlying drain layer, 
/f-'^ a first trench having sidewallfe extending depthwise fi-om an upper surface of the 

substrate at least through the body la)er to a bottom wall at a predetermined depth firom the 
upper surfiace of the substrate; \ 

a gate oxide layer on the tnsnch sidewalls and ihe bottom wall of the first trench; 
a gate conductor disposed vdthin k first Hench to a depth of at least an elevation of the 

upper surfece of the substrate; \ 

a vertically-oriented layer of semiconductor material extending upwardly along the gate 
oxide l^^^^^^Tsidi&^^posite the firsLench, the vertically-oriented layer extending 
&om the body layer to the upper surfece of the sLtrat«, the vertically-oriented layer comprising 
afirst vertical layer portion contiguous with the boW layer doped with said first polarity dopant 
to define an active body region including a vertical ^1^1, and a second vertical layer portion 
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\ . M*>rmiB2aPNiunctioiitherewith.thesecondvertical 

xu «<niical Wer portion and foraung a riN juuw 
atop the firstverucaiwep ... fonn a source region contacting 

^ Vi«nth said second polarity dopant to form a source icB 
layer portion being dopW with saia seoo 

U„ girte conductor c^s^ns d?P**I»"^' 

,4 A.eces^JfleM=fl^powMOSdCceacco„ii^»c>»i-«**- 




comprising: \ p,eW 

an insulating layer over fli\gate conductor, and . 7 ^c(f 

\ . , ^^oMntartine the gate conductor throi^ K ^ Uo, 

Wupperjinetaflayerovertiein^atinekyerandcontactmB^ J 



tit "€!> - - 

^-fc . - a via in the insulating layej \ , 



/;2 f 




: 7 » 



fid.'-' 



« i^»ff.rt\««;»«rMOSdeviceaocordingtoclaim43fur«her 
46. A recessed gate field effect power muo o 

comprising: \ 
source conductorlthrough a via in the insulatmg Wet,. 
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,»itat«rti«llayerportio„ha\laErdfUekiwsstesstol pm. 

49. A«c««dB*Miabc.po,™.MOSdevi««c„riu.g«.cWn>48inwhich 

doping concentration 

50. CAm=nded)A«c««d8«^dd.£fcc.po»«MOSd«Ho=»»rftaeto<«m 



43M»di„ga.Ie«o,»vert>cal.y.riemed.,^ spacer c«»*8^-™^ 



vertically-oriented layers. 



5 1 . (Amended) A recessed gate field effect power MOS device according to claim 
50 including atleastfir^ar^dsecond of said verUcalL^^^^ 
trench, eachhavingoneof said verdcany-orientedsidUuf^^^^^ 
layer extending lateraUy between the sidewall spacers o^verihe gate conductor. 

52. (Amoided) Arecessed gate field effect p<)wer MOS device according to claim 
51 including anuppermel.1 layer extendingover the insulL^ 
sidewall spacers and contacting the vertically-extending soiLe conductor. 
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53 . A reces^ gate field effect power MOS device according to claim 43 in which 
the vertically-extendingLce conductor contacts a lateraUy^ding portion of the body 
layer at a position spaced l*low the PN junction. 

\ \ 54. ArecessedgaifleldeffectpowerMOSdeviceaccordingtoclairnSSinwhich 
Or N^/he first vertical layer portion iidoped to a first doping concen^ation defining a threshold 
^ ( voltage of Ihe channel andtheuW-c^cte^ 

concentration greater than the fir ^doping concentration. 



55. (Amended) A recessed gate field effect power MOS device accordmg to claim 
43 in wWchthe first trench and the gaLxide layer and gate conductor within 4^ 
gate structure which is laterally pattexnL in two dimensions to define an interconnected matrix 
enclosing a plurality of islands, each of id plurality of islands containing a downward 
extending finger of source conductor s Junded by a portion of the active body region 
including said vertical channel, Ihe channel\^ a width defi^^ 

length of the island. 




56. (Amended) A recessed gate fielk effect power MOS device accoiding to claim 
43 wherein the first trench, the gate oxide layer Ld the gate conductor together form a gate 
structure configuied as a finger, said recessed gat\field effect power MOS device comprising a 

plurality of said finger; 

the source conductor intermediate the finger\of said pluraUty of fingers to define an 

interdigitated source-gate structure. 
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57 A recessed gate fidd rffec. po»« MOS device ^nitog to d»m 43 Wuding 
a.,eas.t«ofsaidfi^4hsp^la«..,=^«i.b^™of^dvenicelU,^e«cdla^ 
^«^c»t subs-«e d«U a -end »nch between *e ».o of said «nch. each firs, 

V X^nchcon^ini^.heBa.ecLde.ayer.^iga^co™,^^.--^'--^'-'^''^"" 
(y^^Vd.s.co«..renchaodcon«k 
^ / two vertically-oriented layers^ 

58. ArecessedgateyideffectpowerMOSdeviceaca>rdii^to inwhich 
/h/^Z/*e substrate includesabase^ofsaid&stpolaxitydopantsuch^^^ 
' ^ altcn^gPNPNfo..-l«yerstJurewhe..in^bodylaye,^^^ 
transistor and a collector of a lower\bipolar transistor. 




n 



59. A recessed gate 



field ^ect power MOS device according to claim 43 in which 

the gate oxide layer includesafirstpoLhavingafirstthic^ 

.second portionhavingase^ndthicloxess in an upper portion of&etr^^^^^ 



trench and a i 



\ 



thickness being greater than the second thickness. 



60. A recessed gate field efifcct ^wer MOS device according to claim 43 wherein 
the gate metal layer comprises alunnnum. 



\\1 



61. 



. recessed gate field effect poL MOS device according to claim 43 wherem 



the gate metal layer comprises a plateable metal^ 
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62 A rece^ gate field effect power MOS device according to claim 43 wherem 
the gate conductor corSfsesarefiactoryme^ 
Qljp^^e gate metal layer. 



W 63. A recessedW field effeC power MOS device according to claim 62 wherein 

^ the gate metal layer comprises a plateable metal. 




64. A recessed gal 
T^t the gate metal layer comprises auminum. 



field effect power MOS device according to claim 62 wherein 




65. (Amended)Ai^sedgatefieldeffectpowerMOSdeviceaccordingtoolaim 
44.whereinthegatemetallayercolprisesaluminum,and^uppermetalla^ 

aluminum. 



66. (An«nd»d)Arec«J^fld<i»£f^P<-™MOS6evic.««riingu,dato 
44 v,herdn*.eg«me»l layer c»mp«»ahm>i«»n.=.^*.i«^>ay««mpri«^ 




98. A power MOSFET comprising: 

a semiconducw substta... U.e ^ comprising dmta semicondu.™ material of a 

first dopant type; 

source semiconductor material of a dopU type the same as said first dopant type; 
channel semiconductor material of a secL dopant type disposed between the source 
semiconductor material and the drain semiconducV -terial, the channel semiconductor 
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layer 




moterial and the dipn seBicoBductot material; 

semiconductor materiy ; 

a gate oxide layer dispo^ between the conductive ^ and the ehanne. 

semiconductor materialA 

said conductive gL structure comprismg doped polysilicon contacting the oxide 



and metal disposed iextensively over the doped polysiUcon; 
l^n insulating layer disposed over said gate structtire; and 



metallization over saii 



through said insulating layer! 



insulating layer, tiie metaUization contacting tiie gate structure 




fdte 



99, A power 



MOSFET according to claim 98 wherein the metal of the conductive 



comprises[a metal/oW refractory metal-sdxcide 



gate structure 




100. A power] 



MOSFET a^^rding to claim 98 wherein the metal of die conductive 
(jl " gate structure comprises plateable met^l. 



101. ApowerMOSFETaccor^gtodaimlOOwhereintheinsulativelayeris 
deposited at temperature less than 430 C° 



102. A power 
almnmum. 



MOSFET accordingV claim 98 wherein the gate metal comprises 
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IIS Isi' 



103. Apower>j 



lOSFET according to claim 98 wherein 



the metamzation over said 




sulating layer comprise^ aluminum. 
)6. A power MC 



the source semiconductor 



T A nower M<\SFET according to claim 98 wherem 

0 V -VO^^^^^ ^e,.anddrainsemiconductormaterial3recon.guredto 
Z.cham.elsemicon.^^^^^ ^ _ 

4fme a vertically-onented cli^el struc 
surface of said substrate- 



107. A power 



\ . • inA wherein the conductive gate 

■ MOSFET according to claim 106, wherem me 

. ^ \a intercomiected matrix enclosing a plurality of 
structure comprises a laterally pattern^ «^tercom.ec 

. li^aresnectiveWd vertically-onented channel 

islands, said plurality of islands compn^^ respective^ 



structured said power MOSFBT further Wrising source 



conductor extending downwardly 



into 



said plurality of islands, the source cdnd^^tor 



contacting the source semiconductor 



material of respective 



said vertically-orientW channel structures 



of said plurality of islands. 
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